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NOTICE

When Government drawings, specifica * ions, or otier
data are used for any purpose other than in connection
with a definitely related Government procurement operationp
the United Stbtes Government thereby incurs no responsi-6
bility nor any olligation whatsoever; and the fact that
the Governm-nt may have formulated, furnished, or in
any waV supplied the said drawings, specifications or"

,.other data, il not to be regarded by implication or
"othervise as in any manner licensing the holder, or ,, .
any other person, (r corporation, of conveying any
rights or permission to manufacture, use, or sell any

patented invention that may in any way be relate "
thereto.

This document contains information affecting the National
Defense of the United States within the meaning of the
Espionage Laws, Title 18, USC, Sections 793 and 794. ItS
transuuison on the revelation of its contents in any

manner to an unauthorize4 person is prohibited by law.
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1i0 IN.RDUC •

An acoustic test program was conducted on the AIG section of the B-2
pod of an Atls Missile fz-ou 22 January 1I-)64 to 24 March 1964 in the
Reverberant Chamber of the General Dynamics Acoustic Laboratory. The
test program consisted of a series of noise reduction tests to es-
tablish the effectiveness of various acoustic modifications to the
AIG pod and the ARkA computer. Each of the modifications was assessed
as to its contribution in reducing the noise energy level at the diodett
circuit boards in the AR4A computer. A noise reduction at the circuit
boards of at least 10 decibels below the "baseline" configuration for
all frequencies from 300 to 10,000 cps was desired. The "baseline"
configuration consisted of two inch thick Guatin Bacon "300" fiber-
glass completely lining the interior surfaces of the AM3 pod per
drawing 2773669.

The purpose of the Acoustic Test Program was to establish an improved
operational pod configuration to obtain this additional noise reo
duction in the ARMA computer.

2.0F

....... -4 The results of the AIG pod acoustic investigations indicate that a
significant noise reduction (approximately 10 do over the frequency
range of 300 to 10,000 cps) over the present operational pod con-
figuration may be obtained with a modified pod configuration. These
AIG pod configurations with their respective noise reduction at the
circuit boards in the ARMA computer are tabulated in the table of
Figure 2. ,

The AIG section of the B-2 pod from an Atlas missile, P/N 27"60036"857,jserialized for Atlas Missile 124F, was used during the Acoustic Test
Proýr.

All testing was perforted with the following three ad its in place
within the pod:

a, AFNA Coupter
b. AWA Platform
a. ARM Guidance Package

Beveral tests were conducted with the following additional equipment

added to the pod,
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34 ,• -: (contd) __ _

a. GD/A R & D Antenna
b. AiRMA Analog Signal Converter
a. ARMA Digital Signal Converter

The interior of the AIG pod was modified and altered numerous times
during the program of testing. These various configurations are
tabulated in Figure 2.,

4.0 TEoT SETUP

In preparation for the "baseline" telst, the pod was lined with fiber-

glass per drawing 27-73669. The "baseline' configuration consisted
of the pod interior completely lined with 2" Gustin Bacon Utralite
"300" fiberglass and the operational ARMA equipment installed in the
pod. The fiberglass lining of the pod is shown in Photographs 1, 2, 'C

3, 4 and 5. In the "baseline" ccnfiguration, the pod was mounted in
a horizontal position on a laboratory test fixture. The test fixture
was constructed to simulate the exterior curved surface of an Atlas
missile. The AIG pod mounted on the test fixture was then positioned
i- the Reverberant Chamber at the Acoustics Laboratory in preparation -1
for testing. An end and side view of the pod mounted on the test
4,xture are shown in Photographs 6 and 7.

A test of the reverbýeration characteristics of the Reverberant Chamber:
indicated that a sound field generated in the chamber, with the AIG
pod on the test fixture, was uniform for all octave bands except the
first. Therefore, no data was recorded for the first octave band.

During this Acoustic Test Program a reverterant sound field was
produced in the Reverberant Chamber by meand of electro-mechanical
acoustii transducers. The noise field was obtained from a random
noise genexator, filtered into octave bands, amplified, and used to
drive the loud-speaker units. Four enclosed Altec loud-speaker uiits
were suspended in each corner approximately four feet from the ceiling
and three feet out from the corner. Four University horn-type speakers
were placed on the floor in each corner, approximately one foot from
the c-ner. All speaker units were directeia into their respective
corners to prevent the pod from being exp. "ed to the direct sound
fteld. Two of the enclosed speakers and one horn speaker are shown
in Photograph 8. A block diagram of the system used to produce this
sound field is shown in Figure 1. The sovnd pressure levels generated
in the Reverberant Chamber throughout the test progren ranged from 100
to 120 db over the octave bands and were great enough that the sound
level monitored in the ARKA computer was always at ;east 10 db above
the azcent noise floor.

UNCLASSIFIED-
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STEST (Contd)i

Acoustic sound levels were measured during the testing with three
condenser microphones. The output of each microphone was amplified,
filtered into 1/3 octave bands or octave bands and read on a db meter.
A block diagram of othe sound level monitoring system is shown in

Figure 1. The instrumentation used for monitoring the microphones
during testing is shown in Photograph 9. The microphcnes used for
this test program exhibited rubstantially identical calibration

characteristics and correction factors were added when necessary.
The microphones with their locations which -re maintained throughout
the test program were as followsi

a. Reverberant Chamber Microphone - Western Electro-Acoustic

Laboratory Type 640AA, centrally located in the chamber
suspended approximately two feet above the AIG pod.*_

b. Pod Microphone - Western Electro-Acoustic Laboratory Type
640AA, centrally located in the AIG pod in the area between
the ARMA computer and AFMA platform,

at. Computer Microphone - Bruell & Kjaer Type 4132, located in
-....... .the A1MA computer in the area normally occupied by the--

Target Constants B•ard No* l.with a blank oover closing thn

frol opening.

The three microphones are shown in their respective positions in
Photographs V. and .1.

5.0 TEST PRoCu.E:

lmediatJl~v following the installation of the AIG pod and test fixture
in the Reve.-beranit Chamber, an -Investigation was made for the ex-

istence of standing waves between the pod and the test fixture. Using.

a microphone, the area between the pod and the test fixture was
surveyed while -ý -- erberant, sound field was generated in the Rever-

berant Chamber. No standing waves were observed at any time during
this test.

Following the standing waves survey; a "diagnostic"' test was made to
pinpoint all sources of acoustic leaks into the interior of the pod.
Investigation for the acoustic leaks was wade on the inside of the
sealed pod using - microphont ani a stethoscope with a noise field
&'enerated in -he Reverberant Chamber. The results of this 'diagnostic"
test indicated that tb• greatest sowas of acoustic leakage, other than

UNCLASSIFIED
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5.0 TEST PROCEDURE:

through the pod air conditioning intakes and exhaust, was due to
the improper seal of the pod doors with the pod.

Next, a series of noise reduction tests were conducted on the pod,
oeginning with tPe "baseline" configuration; to obtain data neces-
sary to establish a practical design for an operational pod with
additional noise reduction inside the ARMA computer. Thpz3: tests
investigating the effectiveness of various acoustical modifications
to the pod, are listed in the table of Figure 2 (Test No.'s 1.1
through 6.1) referenced to the corresponding pod configuration u".d.

Following Test 3.9.2, the fiberglass was entirely removed and the
forward half of the pod was relined with open cell polyurethane
foam, American Latex Spec. S620-D, with lead backed -v'nyl. Stabond
adhesive, American Latex Spec. T161 (for bonding foam to metal),
Stabond edhesive, American Latex Spec. C139 (for bonding vinyl to
metal surfaces) and EC 1300 (for bonding foam to foam) was used for
the installation of the foam in the AIG Pod. The lead backed foam
was installed in 1 inch sheets with the lead vinyl back-to-back.
Views of the ood lined with this foam are shown in Photographs 12,
13, 14 and i).

In the table of Figure 2 the various configurittions labeled OP.
indicate it is the operational conzfiguration in use on the present
Atlas Missiles. The data tabulated in Figure 2 for noise reduction
is the reduction of sound level in decibels from the Reverberant
Chamber environment to inside the ARMA Computer for each octave
band.

The four muffler configurations used for this series of tent. are
listed below:

(1) Opcioctional - The muffler config-ornation aow being used in, the
Atlas Missiles.

(2) Revision No. 1 - The operational muffler wit2 -he ina-rior
lined with 1/2" foam.

(3) Revision No. 2 - The operational muffler with the interior
lined with ds.idng tape No. o22C.

(4) Taped muffler - The operat-inal muf:2.-' with the exterior
taped with damping tape No. 428C.

UNCLASSIFIED



5.0 M~T nPBOCFDIJ: (Continued)- __

The R & D antenn- cnrifiguration, shown in PhotograPhb 5, is the
antenna uzed for research a. d training flights; whils the operation
antenina door, shLon -in Photograph 7 If' employed on operational
Atlan Missfli*'

The computer c3ve- *-hich coa1let,% y L ncl osed the computer consisted
of a "tub" (referen- Phwotographs 16, 17 and 18), thL !e sides and
a bottom (referenci lbotogr'phs 19, 20 and 21).

The complete cover was made from sheet aluminum with one inch of
foam glued to the metal. The fourth side of the enclosure cw.isistedt

of a bulkhead. The bulkhead was also made of aluminum covered with
one inch of foam. Tests were conducted using three bulkhogds with
the only appreciable difference being that each was -ilight v 2erger
than the precious. For bulkheads No. 1, 2 and 3 refer to Photo-n
graphs 19, 20 and 21 respectively.

Two slightly different configurations of inline muffler were incor-
porated during testirg. In Photograph 22 inline muffler No. 1 is
shown on the ri-iht and inline muffler No. 2 is shown on the left.
The inline -',fflers were placed in series with the operational
muffler (-qference Photograph 23). ... .

Noise leaks through the pod air conditioning exhaust were attenuatedý
usirw exhaust baffles. A metal baffle, designated exhaust baffle
No. I (reference Photograph 24) and a polyurethane baffle designatedj
exhaust baffle No. 2 (reference Photograph 25) were tested.

In addition to the bulkh- - unted aft of the computer, a bulkhead I
was mounted on the iod door ro complete the effect of a separation
between the forward and aft sections of the pod. Two door bulkheadsi
'ere used witb the only appreciable difference being the second was

slightly larger., Door bullŽ.ead No. I is shown in Photograph 26.

The AFMA Computer was tested in the following three configurations:

(1) Operational - The configuration of all ARMA Computers presently
in operation in the Atlas Missiles.

(2) Tarred - A black rubbery substance covering the entire external
cover of the computer (reference Photograph 27).

(3) Tap,- - The external sides of the computer covered with
damping tapq No. 428C (reference Photograph 28).

UNCLASSIFIED -..........-
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6.0 0 TEST -ESUTS

The noise reduct.on in the ARMA Computer is tabulated in octave
bands in Figure 2, and tUe rejulto of the different configurations
may be readily compared. Figure 3 shows graphically a comparison
in noise reduction in the ARMA Computer with the "baseline" or
vperetional co.figuration (Test 1.1) and noise reduction in the
computer with the complete computer enclosure .nstalled(Test 2.0).
A comparison of the noise reduction characteristics of full pr,
1-iti6g with f4berglass (Test 1.1) and half pod lining with fiber-
glass (Test 3.6b) are displayed in Figure 4. The graph in Figure 5
indicatea a comparison in noise reduction with the pod lined with
fibrirglass (Test 3.6b) and the pod lined wIth foam (Test 4.0)o
With ai3 other conditions the same, Figure 6 show. a comparison of
the Al, Computer tared (Test 5.3) vith the AMA Computer taped
(Test 6.1).

7.0 Tir

Itom d anufacturer

1. Microphone W.EA.',* 64oA4 1419

2. Microphone W&E*A.L. 64OAA 2009

3. Microphone Bruel & Kjaer 4131 42096

4. Pre-Aaplifier W.E.A.L. D 774

5, P're-AmplA'fier W, E. A,'w D .775

6, Pre-A•ZIfier W.E.A.L. D 776

7. Condenser Microphone W.E.A.T. 1007 228
Complement

8. Dual Mhannel W.E.A.L. 1200-A 103
Rec:rd-Analyzer

9. Audio Frequency Bniel & Kjaer 21C9 22589
Spectrometer

10. Octave B,'i General Radio 1550-A 913
Analyzer

UNCLASSIFIED---



< I

US'a= (Contluued) _ ..... U o

i Manufacturer

11. Random Noise Scott 811-A 407Generator

12. Attenu.ator Set Hewlett-Packard 350D 220"00941

13. Octave Filter W.E.A.L. 500B 131

14. Power Amplifier McIntosh M200A

15. Power Amplifier McIn "sh MI200A "7

16. Electronic Voltmeter Ballantine 310A 409D

17. Electronic Voltmeter, Ballantine 310A 5021

18. Oecilloscop• Tektronix -

19. Speaker Altec 601B -
20. Speaker Altec 6013

2%. Speaker Altec 6013 B

22. Speaker: I Altec 6013

•3**nUniversity PA-30
24., Uar iversity PA*30-

25. Horn U.iversity FA-30
26. iio.n University PA-30

* Western Electro-Acoustical Laboratory

SUNCLAISS! FED



DISPOSITON CP TEST M =CI~:-

The A.I ?od was transferred to the High Intensity Noise &nvirono

mental Che er at the General Dynamics Acoustic Laboratory acility
In order to undergo additional testing.

I I
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FORM 73 REV 661) A F !

FIGURE 2 - ALG POD ACOUWTIC T e o,
Tet Po uffefAnt. Dlay a Bulehr IrUine E

No. Lining Conf ig. Config. n u T - N Ne1 1oBo l h Muffler Bi
______________Intakes P' fus b' Sides Fýottom -___ ___

1.1~~ ~ ~ 2 f.O. O- O-N o U

1.2 R& No NO ýI

i.2 2" F.G. OP. OI. NO NO NO NO_ NO NO NO

2.0 2" F.G. OP. OP. YES YES YES YES YES NO.1 NO J

2.0.1 2" F.G. OP. OP, YES YES YES YES S NO.I NO

2.1 2" F.G. OP. OP. NO YES YES YES YES NO.'.I NO

2.1.1 2" F.G. OP. OP. NO YES YE S YE YES NO.1 N1ICU .

2.2 2" F.G. OP. OP. YES NO YS YES YES NO.1 NO j

_2.2.1(a 2" F.G. OP. OP. YES NO YES YES YES NO.1 NO I_
2.2.1(b) 2" F.G. OP. OP. YES NO YES YES YEI NO.1 NC()

2.3 2" F.G. OP. OP. YES YES YES YFS YE:3 NO ND --

S2.4 2" F.G. OP. O. NO YES YES YTES y NiO NO -

2.5 2" F.G. OP. Oi'. YFS NO YES YEJ YI NO NO __-

i_ 2.6 2" F.G. OP. OP. YES YES YES YES YT"_• NO.2 NO

3.0 2" F.G. OP. 0. YES YES YES YES YEIL NO.1 XQ -

3.0.1 2" F.G. OP. OP. YES YES YES YES YI% NO.Imo. 1 V

3.1 2" F.G. OP. OP. NO YES YES YE S YES NO.1 N,•

,._ 3.1.1(a) 2" F.G. OP. OP. NO YES YES YES YPES NO.1 NC.1

S3.1.1 b 2" F.G. OP. OP. NO YES YES YES YES NO,1 N, .2
3,2 2" E.G. OP. OP. YES NO YES YES YES NO.1 NO

3.2.1(a) 2" F.G. OP. OP. YES NO YES YES yES NO.1 NO -

_ 3.2.1(b 2" F.u. OP. OP. YES NO YES YES YES NO.I N1 11

_ 3.3 2" F.G. OP. OP, YES ':E3 YES YEY NO NO
3.4 2" F.G. OP. OP. NO YE S YES YES YES FO NO N
3.5 2" F.G. OP. OP. YES NO YES YES YES_ NO NO ,
3.5.1 2" F.G. OP. OP. YýS YFE7 YES YES YES NO. NO J

. _ 3.5.2 2" F.G. OP. OP. YF.9 Y. , YES YES NO NO.1 NO "A
3.6(a) 2" F.G. OP. OP. YE; YFs; NO No !,41o NO NO 1114
3.6(b) 2" F.G. OP. OF. NO NO N NON' ) " .O 00 N: _ .-- 4 i

3. 6 .1(a) 2' F.G. OP. OP. YES YES NO NO NO NO NO
3.6.1(b) 21 F C P N NO NO NO N

3.6.1) 2" F.G. OP. OP. NO YE NO NO ITO NO N il
-.7(a 2" F.G. OP. RV YES YEJ NO NO I T'. NO

3.7(b) 2" F.G. O-. R&D NO NC NO NO 'O NO NO -

3.7.1 2" F.G. OP. OP. YES YESj y. _ NO 11(i• NO. NO ,1

_.7.4 2" F.o. OP. OP. NO Y& _N C C NO. NO. N(
"____ _3.7.3 2' F.G. OP. OP. YO NO YNO _ NO .0 NO.Y EO -- 0

__ ,.7.___" F.G. OP. OP. NO 0 Y Y 1 O NO..15,-- k_.j ,I-,



Mu fler dj fle Bulkh'd Config. 75-150 150-jOO 300-600 600-1200 1200-QIM 24o-48OO48 -10K
PL.in R.hos (d) compICP _dh LLL .b LL=L)E NLLb)ý N.P. () JLALWL

I O N _ _ __ID _F 180 1. 30 4, 47,o 53.5
NO___ NO__ NO__ OP. 1__.0_ 17___5 14.5__ 3__ _5 41.0_ 46_o_54_5

SNO NO NO.1 OP. 19__ 31___5 43___5 50__5 56__5 67__o

NO__ NO NO.1 OP. 16.o_ 17__0 25_____5_ 42_____56o_ 3.

-NO NO NO.1 OP. ____15.0 21.0 27.5 41.5 45. 56.0 6.
NC(Il NO NO.1 OP. 16.0 19.0 26.5 42.5 49.0 57.5 7()-0

NO NO NO.1 OP. 16.o 18.0 26.5 40 01.0 56. 66.
_ NO NO.1 NO.1 OP. 18.0 18.0 23.5 42.5. 47.0 550 6,

I NC (f NO.2 NO.1 OP. 1____ 8.0 18.0- 24.5 43.5 47,5 57.0 67.0

N(;" NO NO.1 OP. __ 1.0 18.0 24.5 43.5 49.0 55.5 67.o

- NO NO NO.1 OP. ____20.0 i9.0 24.5 4o.5 46.o 58.0 65.___

__ NO NO NO.1 OP. ____20.0 18,0 23.5 43.0 45.0 555 6.

2 No0 NO NO.1 ___ 19.5 19.5 31.5 43,5 50,0 57.0 67.0

L z NO NO0.1 ur'. 1___ 9.5 20.5 31.0 41.5 49.0 55. 66.0

L Nrw) NO NO.1 OP. ___ 19.5 18.5 28.0 360 45-0 ~0O 58.0

L ici, NO _No. 1 OP. ____20.0 20.0 28.0 39.0 46.,o 55. 66,0
L=NO. 1 NO NO.1 OP.* ___ 19.0 19.0 27.5 420~56.0 65.

N.Q,2 No NO. OP,__ 12.5 18.5 22-5 41.5 49,5~ 56,o -La

NO NO NO.1 OP* ___ 20.0 19.0 29. 42.0 49,5 55.0 0

NO NO1 . op 13. _0, 29.L .5 42. 4. 06. 1 66.
NO NO, NO. OP,__ 19.0 95 30.5 42.0 ,2 56.0 6.

NO N. OP __LB__ ; 19.5 30.0 37.0 46.0 51.5 61.5

NO 0. -OP 'ý5 20.0 28.5 -6. 5 4ý4.o 5L' 62.o

NO NO NO. OP,__ 19.0 -)8.5 37.0 44.5 9 .0 ý9ý

__NC NO .NO. 1 OP~ 20.0 30.0 41.ý 48.0 _5I Q _6
* NO NO N~ OP 17.5 2:1.5 31.0 40. 0 49.0 55.0 66.5

NO No 14.5 __ __ 14.0 19.13 30. -- g 4-0 4,

_ NOQ NO NO OP. 14.0 __L.s 5 -,. ý95 '- 6

NO NO NO op. 16.5 U5 18.5 -28.j I . 1 7-

N, N n TAPFD ___ 18. C 14.) 00o jj1 48.5'4

- ~190 1.0 K). - -9.5 41.o

NO_ NO NO OP. _____ 175 16.0 i-0.5 4 ý0.0 40.0 49.

NO .NO _NO.1 OP. -f14.0 18.5 . I4~* -,.

NO ____ NO NO. 1 OP. 1____ .0 20. 0 '71.5 '. 46.ý 9.

NO____ N NC,.1 -- P. .0__ 7. 8~
110vur 49, 7. 00 ___

NO,. NO NO __ _ 21.0 4,8. 6__ i.
NO- O1 NO -ix 8, b it



FR-27C-3484 DýSI l

FORM 73 (REV 661) 61)"3 4 •C. S1FJ
FIGURE 2 - AIG POD ACOUSTI,____

Test Pod Muffler Ant. ClayInline ExhaOnk bukd

No. Lining Config. Config. tntakeg I'\ I Slides - toý°m Muffler Bnff

3.7.5 2' F.G. OP. OP, NO NO YES YES NO NO.1 NO.2 NO
3.7.6 2" F.G. OP. OP. NO NO NO NO NO NO.3 NO NO

3.7.6.1 2" F.G. OP. OP. NO NO NO NO NO NO.3 NO NO

3.7.6.2 2" F.G. OP. OP. NO NO NO NO NO NO.3 NO NO

3.8 1 2" F.G. OP. OP. NO NO YES XES NO NO.. NO __L_

3.8 .1 2" F.G. OP, OF, NO NO S YE N u i I NO NO
3.8.2 2': FG, OP. R NO NO Y.S YES NO NO. i NO 10
3.9 2" F.G. OP. OP. NO NO NO NO NO NO NO NO

3.9.1 2" F.G. OP. OP. NO NO NO NO NO NO NO NO

3.9.2 2" F.G. OP. OP NO) NO QO NO NO . 1 1 NO NO A

S4.0 2" FOAM OF, OF NO NO NO__ NO NO NO ND No

4.1 2" A100 OP. OP. NO NO NO NO NO NO.3 NO NO

4.2 2" FOAM OP. OP. NO NO YES NO NO NO.j NO. NO
4.3 2" FOAM OP. OP. NO NO Y.3 i NO No NG. 3 No.;! ITO
4.4 2" FOAM OP. OP. NO NO YES YNO NO NO.3 NO., NO

4.4 2" FOAM OF, OP, NO NO YES YES NO NO. NO.;) NO

4.6 2" FO4M OP. OP. NO NO Y1:3 LES0 NO N0, NO NO

4.7 2" FOAM OP. OP. NO NO YES YES NO NO.3 N- NO

4.8 2" FOAM OP. OP. NO NO YES YES UlO NO.O :To
2." , FOAM OP. J OP. NO I NO XY1" YFJ NO No..53 ,.0 -NO

4._.1 2" FOAM NO.I OP. NO NO YES YES NO NO. NO NO

4._.2 2" FOAM NO.2 OP. NO NO YES YES 4 NO NO-.3 NO NO

_ _ 5.0 FOAM OP. No NQ NO No NO TIL
_ _ " FOAM OP0 N1O NO NO IIN N il. Ji0

5.2 2" FOAM OP, OP, NO NO NO Y YE1S No _ 0.3 NO
5.3 2" FOAM OP. OP. NO NO YES YES NO NO. NO NO

1______ 5FOAM OP. OP. OP._NO No TO YES Wro NO. 1.O NO
16.o 2" FOAM TAPED OP. NO - NO YES YES TO NO. NO 1O

6.1___ FOAM O OP. No NO YES YES !_O ro. -r

See NOTI' -issoc! ed with Fire o githe -ii '-e* V

S)__________ _-_,._. ____--__-I,-"

______ _____ ____ ______ ___ ____4 __

____ ___ _ __ _ _ ___ ____ __ _ _ _ _ __ _ _ _i_
_______K ~- !

_________~~~~~~~~~~ _______________ I _____________________



I Inline Exhaust Door Comp. CPS CPS CPS CPS CCPS CPS

Muffler Baffle Pulkh' d Config. 75-150 i-0 0- 6 0-20 00-2

SNR,(dbl_ R.(_bNR._db )N NR.(db) N.R.(db) N.B,(_b)_ .R.(db_

1 10 NO IQN.1 OP. 20.0 18.5 25.5 39.5 48.0 54.0 64.0
NO NO NO OP. 16.5 12.5 20.0 30.5 39. 42.0 48.0

L NO NO NO.2 OP. 16.0 15.5 20.-5 31.0 40.0 43.0 51.5

_ NO NO NO.2 OP. 17.0 17.0 21.0 31.5 4o.5 43.5 51.5

QNO NO NO.2 OP, 22.0 18.0 24j5 38.j5 46.5 55.5 65.0

NO NO P _TA 19.5 27.5 37.5 48.,0 54.o 66.,
No JO, -95 19.0 26.5 37.5 46.0 5.5' 67.0

__ NO NO NO OP. 18.0 14,0 16,5 31.0 37.5 42.5 51.0

NO NO NO OP. 19.5 14.0 1.0 30.0 39.5 46.5 51.0

- NO NO0 NO.2 OP, 19.5 15.0 16.5 31.0 39.0 45.0 53.0
1 NO0 NO OP, 14,o 13.0 20.5 30.0 37.0 41.5 48.5

NO NO NO.2 OP. 15.o 16.0o 21.5 32.0 39.0 47.0 57.5

NO.2 NO NO OP. 20_5 16._5 26.0 40.0 45.5 M5 64.5

__NO.,I NO NO.2 OP._ 19.5 17 5 26.0 4C40 1O.0 54.5 65.5
_ NO.2 NO NO.2 OF. 20.0 18.5 27.0 4O.5 26.5 7.0 65.0__

NO, 2o . No ___I_ p. 19.0 19.5 27.5 41.0 49.0 57.0 66.5

NO r NO NO. 2 OP, 19.0 18.5 26.5 39.5 46.5 55.5 66.0

NIO NO NO.2 OP. 15.0 20.0 26.5 39-j2 46.5 zz. 65.0
NO NO NO.2 P., ______- 20.0 19.0 26.5 42.5 49.0 56.5 66.5

K NO NO NL, 2. O. O 19.5I 19.5 P6.9 45 . -4.5 • •.- -

*n . _ N:).2 0Ba 9
____20- 18.5 26.5 4(. 48.0o sý6.5 65.

_ -O NO NO.2 OP. 19.0 17.0 25.5 4o0 49.; 55.0 65.5

N) 2OL- NO -TAB 17-0 _ 180 18. 33.0 41.0 4c).5 r.

Q No NO.2 TAR 20.0 21.0 _ i8.5 o3.0 4o.5 5o.o0 58.5
_0 NO 1,2 TAR _9.5 19.0 2 3. 2.ff 63.5

NO 11O NO.2 TAR B!.5 .O 26.( U 40. 48.0 61.0 68.0

NO I NO NO.2 TAR 16.0 , Q - 69 O

-- .o __0 NO.2 __ _ _.o 1.0 •,0 4.9.0 o 9,j .

*t I ~ 1~1-. 5 GU'C

• t ior
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FIG= aFIGURE8 ___ ____________

LMS
I I

1. Tests 1.1 throuh 2.6 were run with fu1 pod lining, the

rese were with the forward section lined only.

2. All tests run with the R & D antenna, except test 3.8.2,
also included the ASC and DSC.

3. The aft section Of the "tub" was not on for tests 2.0.1 and
3.0.1. .

4. On tests 3.6.1(a) and 3.6.1(b) the F.G. was removed over
and around antenna areas

5.- Only aft section of 'the "tub" was used during test 3.7.1.

6. On tests 3.7.4 and 3.7.5 only the front side of the computer
cover v•as used.

7. An additional 1" of foam was p laced in the ASC DSC area
for tests 3.8, 3.8.1, 3.8.2, 4.5, 4.6, 4.7, 4.8, 4.9, 4.9.1,
4.9.2, 5.0, 5.1, 5.2, 5.3, 5.4, 6.0 and 6.1.

8. AG Pod was wrapped with a foam blanket for test 3.9.

9. AIG Pod was wrapped with a foam blanket including ends for
tests 3.9.11 and 5.4.

10. Added foam in open areas around bulkhead fLr tests 4.7, 4.8
and 4.9.

11. On tests 4.8 an- 4.9 air duct was removed and end clayed.

12. Tosm 4.9 haa foam in Yert. sight tube with door clayed.

UNCLJASSIFIED
tu T
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OCTAVE PASS BANDS IN CYCLES PER SECOND
g V- 5 - 150 - 300 6M - 12 2400 __M_

3 -z60

0 of

/ 50

it' 4C - '

- 7Z -
</

- I-

10--

2

FREQUENCY IN CYCLES PER SECOND

- Basoline - hb.'. Test 1.1
S.- - Computer Enclosre - Rsf. TAst 2.0

BASELINE VS. CFTTER kl;fOSUM

FIC 1URE 3

UNCL AcSIFIED



AIG POD ACOUSTIC TEST PROGRAM

OCTAVE PASS BANDS IN CYCLES PER SECOND

70 - 7S 150 00 1200 -2400 4800 9600

60

0 8

j~ ~~u o . .. ,0,

FREQUENCY iN CYCLE3 PER SECOND

__.... Fiberg~hss - Ref. Test 3.5b
x - -Foam - Ref. Test 1,.O

UiB•GLASS VS. FOAM

FIG•"RS 4

UNCLASSIFHED



FR 27C-3484.

OCTAVE PASS BANDS IN CYCLES PiR SECOND
7 . 73 -150 - 300 - 4W '0 2400 OW80 960~

6c- _ .... . .. _ _ k-

- - -. .. -- .. --

S•. ..- _ .. - • ...-.- • . '-

H -

0

u0 -.-

HZ

3c -//

.E u 12i-
5 .12 ,•i tooI

100 1000 0ocOO
FREQUENCY IN CYCLES PER SECOND

LEGEND:

Taned Compu~er - ref. Test 5.3
x .... Taped r-omputer - Rof. Test ý.I

TARRE COMPUTER VS. TAi.iED Cc•%{ER

FIGURE 5
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AI( 'T PRRA

OCTAVE PASS BANDS IN CYCLES PER SECOND
70 Vi 75 - I34 300 - 600 1200 - 2400 46Woo 9600

__- - _ -__ _

-4

"-_ . -

60

S- 50 - - -•Y-

3 0 - _ _ _ _ _ /• -- _ ___

_- 20_-L_ • -__ _ _ _-

t :z
I ZT r

u . .. .. ... - _ e I- -

-- _- _ _- _l _ _l +

M r - -- _-- -- _

10 _ -_ _ ___... _, . __ __:_

5 2 5 'i 2
100 1000 10000

FREQUENCY IN CYCLES PER SECOND

LEGF24D:

.____ Full Pod Lining -Ref, Toot 1.1
x - Pod Lining --Zf. Test . b

FUL•L POD LhININ VS. ,iiJ.L ?C_ •L.,NI

£TGUF• 6

-. UNCLASSIFIED
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FR 27Ct3484

AIG POD ACOUSTIC 'PEST PROGRAM
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FR 27C-314814

AIG POD) ACOUSTIC TEST PROGRAM

.~4c

PHOTO NO.3

24



FR 27C-3484

AIG POD ACOUJSTIC M?7 PROGRAM

t P4

PHOTOro. 14



F1R 27C-3484

AIG POD ACOUSTIC TEST PROG3RAM

4!11

iVCRAki POD! DOOR LTNMN WIMF~~3AS PEOT@l N1O1.
R & D AAYENNA INS-TAILUD



FR 27C-3ý484

AIG POD ACOUSTIC TEST PROGiRAM
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FR 27C-3484

AIG POD ACOUSTI~C TEST PRGA
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FI� 27C�3,,3z,I
AtG POD ACOUDTIC TL3T PRCX�RAM
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I:FR 27C-3484~

AIG POD ACOUSTIC TEST PRGRAM

rc) 00



I FR 27C-3484

AIG POD A.COUSTIC TEST PROGRAM
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FR 27C-318L

AIG POD ACOUSTIC TEST PADGRAIM
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FR 27C-3484

AiG !'OD ACOUS•TC TEST PROGKAM
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FE 2qfC-,'48

AIG POD ACOUSTIC TE~ST PROGRAM

FIT'ir'c, No. 1-1



FR 270-3484

AIG POD ACOUSTIC TEST PROGRAM



VR 27C-3484

AIG POL ACOUSTI( TEST PROGRAM

rz4

0

PHOTO NO. 15
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AIG POD ACOUSTIC TEST PROGRAMJ
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FR 27C-3484t

AIG POD ACOUSTIC TEST PROGRAM
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FR 27C-3484

AIG POD ACOUSTIC TEST PROGRAM
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FR 27C°-3he48

AIG POD ACOUSTIC TEST PROGRAM~
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FR 27C-3484

PIG POD ACOUSTIC TEST PROGRAM
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FR 27C-3484

AIG POD ACOUSTIC TEST PROGRAM
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El? 27C-3484

jxIG POD ACOUSTIC TU:3T PRO~i*~j
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FR 27C-3484

AIG POD ACOUSTIC TEST OGA

PJ{UPTO No.
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FR 27C-31484

AlG POD ACOUSTrIC TEST PROGRAM

PIRYP"O No.



FR 7-~3

AIG POD ACOUMITC TEL3T PROGR~AM
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PHOTO IX.



FR 27C-3484

AIG POT) AcOUSTIC TF3T PROGRAM
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FR 27C-3484

AIG POD ACOUSTIC TEST PROGRAM

PHOTO NO. '?7
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FR 270-3434

AIO POD ACOUSTIC TEST PROGIRAM
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